pmol ssDNA template was added into a 20 μL of reaction mixture containing 2.5 mM MnCl 2 , 1 M betaine and 5 U/μL CircLigase II ssDNA ligase. After incubation at 60 °C for 1 h, the cyclized template was treated with Exonuclease I (1 U/ μL) at 37 °C for 45 min and followed by heat inactivation at 80 °C for 15 min. The resultant cyclized ssDNA template was hybridized with 0.5 μM primer in a 1× isothermal amplification buffer (20 mM Tris-HCl pH 8.8, 10 mM (NH 4 ) 2 SO 4 , 50 mM KCl, 2 mM MgSO 4 , 0.1% Tween 20) containing 0.2 mM dNTP at 95 °C for 5 min. After cooling the template-primer hybridized solution to room temperature, Bst 2.0 DNA polymerase was added to a final concentration of 0.2 U/μL and the RCA was performed at 60 °C for 17 h followed by heat inactivation at 80 °C for 20 min. The obtained NCl was dialyzed against TE buffer (10 mM Tris pH 8.0, 1 mM EDTA) at room temperature in a dialysis unit (20 K MWCO) (Slide-A-Lyzer, Thermo Scientific) for 48 h. Sizes of the template and S3 product were estimated by agarose gel electrophoresis using 0.8% (w/v) agarose gel. After staining with GelRed, the agarose gel was imaged under UV irradiation. DNA concentration of NCl was measured with Nanodrop 2000C spectrometer (Thermo Scientific). Particle size and zeta potential were measured by a Zetasizer (Nano ZS, Malvern). Stability of the RCA product was tested by incubating it in DMEM media containing 10 % fetus bovine serum (FBS) at 37 °C for 48 h. For atomic force microscope, NCl was dropped onto a silicon wafer (Ted Pella), dried and analyzed with Nanoscope (Veeco, Santa Barbara, CA) using tapping mode in ambient air. 
Conjugation of NCl with folic acid.
The complementary DNA (cDNA) oligo (Table S1) The 5' and 3' ends of the ssDNA template were mainly composed of A and T to enhance flexibility for ligation. GC/CG pairs were designed into the drug loading sites to increase DOX loading capacity. The palindromic sequence was incorporated to help assemble the ssDNA product into a clew. S18 Figure S8 . In vitro cytotoxicity of DOX/NCl/cNCa and DOX/NCl/NCa against MCF-7 cells for 24 h. *P < 0.05. Bars represent mean ± SD (n = 6). S19
